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(54) METHOD FOR INK JET RECORDING, AND RECORDED PRODUCT OBTAINED 
BY THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform the subject recording which is useful for recording 
images having high light-resistant fastness on wall paper as a building material, or the like, in a 
wide color reproducible range by specifying the kinds of dyes used for color inks and sensory 
chromaticity indexes when dyed with the color inks into single colors, respectively. 
SOLUTION: This method for ink jet recording comprises using at least four color inks having 
yellow, magenta, cyan and black colors, respectively, and extruding the inks on a recording 
medium in response to image signals. Therein, the inks I, II, III and IV wherein the kinds of the 
dyes used for the inks, respectively, and sensory chromaticity indexes a* and b* when dyed with 
the color inks in the single colors, respectively, have the following ranges in a color phase range 
[CIE 1976 (L*, a*, b*) are used. I yellow: acidic dye, a*=-20 to 20, b*=50 to 100; II magenta: 
reactive dye, a*=50 to 70, b*=-3 v 0 to 3Q; m cyan::r^ctiye[dye, a*, b*=-50 to -20, respectively; 
and IV black: acidic dye, a*, b*=-l 5 to 1 5, respectively. " f * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the record object obtained by the ink jet record approach and this 
approach for carrying out record creation of the image for which high light fastness-proof is needed about die recor d 

object which used the ink jet record approach and it like synthetic leather, i _ _ ~" 

**** and construction materials and use on the outdoors are expected in stitTmoreltetailed sufficient color 
reproduction range. 
[0002] 

[Description of the Prior Art] From the former, the approach of ink jet textile printing is learned besides screen 
printing and roller printing as an approach of printing it textiles, such as cotton, silk, and polyester. This ink jet textile 
printing is performed using the equipment for ink jet textile printing which made the image formation equipment of the 
ink jet method which performs image formation to recorded media, such as plastics and a record form, the gestalt 
suitable for the class of textile printing and textile. 

[0003] an ink jet method breathes out ink and makes direct ink etc. adhere to a textile etc. — low — high density and 
high-speed textile-printing actuation are possible for the textile-printing equipment which is one of the noise non 
impact methods, and possesses the recording head of an ink jet method, therefore, the textile-printing approach using 
the platemaking of a screen, an engraved roll, etc. — limited production with a wide variety — being unsuitable — it 
receives, it is a non-engraved system, and since ink jet textile printing can form the data to print easily with a host 
system etc., a wide variety of it can be produced in limited amounts in a short time. 

[0004] Generally the textile-printing equipment of an ink jet method possesses the carriage which carries a record 
means (print head), a conveyance means to convey a textile, and the control means for controlling these. And the serial 
scan of the recording head which makes an ink droplet breathe out from two or more deliveries is made to carry out in 
the conveyance direction (the direction of vertical scanning) of a textile, and the direction (main scanning direction) 
which intersects perpendicularly, and specified quantity intermittent conveyance of the textile is carried out by one 
side at the time of un-printing. 

[0005] This textile-printing approach prints by making ink breathe out on a textile according to a print signal, and is 
cheap, and it is observed as a quiet textile-printing method. [ of a running cost ] Moreover, by using the print head by 
which the nozzle of a large number which carry out the regurgitation of the ink has been arranged in the direction of 
vertical scanning at the straight-line top, textile printing of the width of face corresponding to the number of nozzles is 
made because a print head scans a textile top once. 

[0006] Furthermore, in multicolor textile printing (color-print), a color picture is formed by piling up the liquid ink 
drop breamed out by the print head of two or more colors. Generally, when color-printing, lour kinds of print heads 
and the ink tank corresponding to four primary colors which included black (B) in the three primary colors of yellow 
00, a Magenta (M), and cyanogen (C) or these three primary colors are needed. 

[0007] Miniaturization of a recording head is easy for ink jet textile-printing equipment as the merit, Although a high 
definition image is recordable at high speed, and a running cost is low, and it has advantages, like it is easy that there is 
little noise and to record the color picture which moreover has gradation using multicolor ink since it is a non impact 
method Especially the recording head of the ink jet textile-printing equipment which carries out the regurgitation of the 
ink using heat energy Semi-conductor manufacturing technologies, such as a detailed laser-beam-machining technique, 
and etching, steaming, sputtering, are used. Since it is produced by forming the electric thermal-conversion object 
produced on the base, an electrode, a liquid route wall, a top plate, etc. and the liquid route and delivery arrangement 
of high density can be formed very much easily, much more miniaturization can be attained. 
[0008] 

[Problem(s) to be Solved by the Invention] however, not only the cloth (silk, cotton, wool, nylon, polyester, rayon, 
acrylic, etc.) that is the conventional record media as the above-mentioned ^gWHHBMBBBBggte te^ fegins to 
spread in recent years but the wallpaper of the room which is for example, coSKcnon^natemB^or^^^St of 
wanting to form an image also in the synthetic leather which is the ground of a handbag, a bag, shoes, etc. by ink jet 
record is becoming strong. 

[0009] Of course, although full color image formation was desired, since the light fastness-proof of yellow or black 
was especially inferior in the case of the reaction ink of the conventional yellow, a Magenta, cyanogen, and four colors 
for textile printing of black, the color of yellow or a black network deteriorated after prolonged neglect, and there was 
a problem that the saturation will fall, for example. 

[00 10] On the other hand, since a Magenta and the light fastness-proof of cyanogen were especially inferior in the case 
of the acid-dye ink of the conventional yellow, a Magenta, cyanogen, and four colors for textile printing of black, these 
colors deteriorated after prolonged neglect and there was a problem to which the saturation falls. 
[001 1] Although this cause is not fully known, since it is thought that it is the fundamental property which the reactive 
dye by which current use is carried out, and acid dye have, it is in a difficult situation to improve light fastness-proof 
by amelioration of ink for the moment, namely, to maintain the saturation after prolonged neglect as compared with the 
first stage. Therefore, the purpose of this invention is offering the ink jet record approach which can solve the problem 
of the above-mentioned conventional technique and can form the image excellent in color fastness to light on a record 
medium, and the ink jet record object excellent in color fastness to light In addition, although it records by applying 
the technique and equipment of ink jet textile printing about recording to the record medium also containing the above 
textiles below since it is not strictly called 'textile printing 11 about recording [ except a textile J in below-mentioned 
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this invention, the "ink jet record approach" is called. 
[0012] 

[Means for Solving the Problem] The above-mentioned purpose is attained by following this invention. Namely, this 
invention is set to a record medium to the ink jet record approach which records by breathing out each color ink 
according to a picture signal using the ink of four colors of yellow, a Magenta, cyanogen, and black at least Whenever 
[ perceived color / when the class and each color ink of the color used for each color ink dye in one color ] 
characteristic a* and b* The record object obtained by the ink jet record approach characterized by using the color ink 
I, n, m, and IV which is the following range in the hue range [CIE1976 (L* a*, b*) space], and this approach is 
offered. 

I Yellow: Acid dye, a*=-20-20, b*=50-100H Magenta: Reactive dye, a*=50-70, b*==-30-30m Cyanogen : Reactive 
dye, a*=-50~2O, b*==-50-20IV Black: Acid dye, a*=-15-15, b*=-15-15[0013] This invention receives a record 
medium. At least Moreover, yellow, a Magenta, The ink of cyanogen and four colors of black is used. Further Blue, 
violet, In the ink jet record approach which records by breathing out each color ink according to a picture signal using 
at least one sort in the ink of five colors of red, Orange, and Green Whenever [ perceived color / when the class and 
each color ink of the color used for each color ink dye in one color ] characteristic a* and b* The record object 
obtained by the ink jet record approach characterized by using the color ink I, II, m, IV, V, VI, and VII, VTQ, and DC 
which are the following range in the hue range [CIE1976 (L*, a*, b*) space], and this approach is offered. 
I Yellow: Acid dye, a*=-20-20, b*=50-100II Magenta : [ Reactive dye, ] a*=50-70, b*— 30-30IE Cyanogen : Reactive 
dye, a*«-50-20, b*=-50-20IV Black : [ Acid dye, ] a*=-15-15, b*=-15rl5V Blue ; Reactive dye, a*=-10-30, b*=-60 - 
-30VI Violet : [ Acid dye, ] a*=20-70, b*=-50-20VH Orange : [ Acid dye, ] a*=20-70, b*=50 - 90VHI Red : Reactive 
dye, a*=40-70, b*=20 - 60IX Green: Acid dye, a*=-70-20, b*=50-90[0014] 

[Embodiment of the Invention] Next, the gestalt of desirable operation is mentioned and this invention is further 

explained to a detail. The description of this invention is forming the color picture excellent in light fastness-proof in 

various kinds of record media by using it combining the ink containing various kinds of colors of four or more colors. 

When forming a color picture using the ink of yellow, a Magenta, cyanogen, and four colors of black in this invention, 

the image excellent in light fastness-proof is formed on a record medium by using the ink of above-mentioned I-IV as 

those ink. Moreover, when using together at least one sort of the ink of aforementioned V-EX in this invention in 

addition to the ink of the four above-mentioned color and forming a color picture, the image which was further 

excellent also in color reproduction nature in addition to light fastness-proof is formed on a record medium. 

[0015] As a color used for the ink used by this invention, the desirable example is as follows and is 

Magenta:C.LReactive Red 21, 22, 24, 29, 35, and 45,174,180,226,218 as reactive dye.; 

Cyanogen: CLReactive Blue 15, 19, 21, 28, 49, 71, 72, and 77,195; 

Blue: CLReactive Blue 15, 19, 21, 38, 49, 72, 77, 176, 203, 220, 230, and 235; 

Red: CLReactive Red 21, 22, 24, 29, 35, 45, 174, 180, 226, and 218, 266;, etc. are mentioned. 

[0016] As acid dye, it is yeilowrC XAcid Yellow 1, 7, 1 1, 17, 23, 25, 36, 38, 49, and 72,1 10,127.; 

Black: CLAcid Black 7, 24, 26, 29, 48, and 52,172; 

Violet CLAcid Violet 5, 34, 43, 47, 48, and 90,103,126; 

Orange: CLAcid Orange 3, 19, 24, 28:1, 33, 43, 45, 47, 51, 67, 94, 116, 127, 138, 145, and 156; 
Green: CLAcid Green 16, 17, 19, 20, 25, 28, 40, and 41, 71;, etc. are mentioned. 

[0017] If independent when, as for the reason nil why the color of the above-mentioned instantiation is desirable, many 
colors are used for the conventional ink for ink jet record in this invention, and the light fastness-proof of those colors 
differs for every **** for every color and it forms a color picture, although it excels in light fastness-proof, the ink on 
a record medium laps and light fastness-proof changes also with directions in many cases. Although I now do not fully 
understand about the difference of such light fastness-proof, and change, when this invention persons examined the 
various colors by which current use is carried out, about yellow and black, rather than reactive dye, the way of acid 
dye had high light fastness-proof, and the knowledge [ acid dye ] that the reactive dye of light fastness-proof was 
higher was acquired about a Magenta and cyanogen. 

[0018] from the result — for example, hue range [C3E1976 (L* and a* — ) If a* is small and applies a* and b* to small 
black from the large yellow of b* in b* space], acid-dye ink has high light fastness-proof. A color like a Magenta is 
inferior in die light fastness-proof in acid-dye ink as a* becomes large. The way of reactive dye carried put the 
knowledge of being in the inclination for light fastness-proof to become high like [ acid dye ] a Magenta also in 
cyanogen as it is in the inclination for light fastness-proof of way of reactive dye to improve and the value of b* 
became small rather than black. This invention was able to come to form the color picture which was excellent in the 
light fastness-proof by choosing the color used for ink based on the knowledge like and determining the 
combination as mentioned above, and was excellent in color reproduction nature. 

[0019] The ink used by this invention adds said color to an aquosity medium, and is prepared. As amount (solid 
content) of the inside of the ink of a color used, 1 - 30% of the weight of the range is desirable to the ink whole 
quantity. As an aquosity medium used with a color, the mixture of water or water, and a water-soluble organic solvent 
is used Moreover, as a desirable organic solvent For example, ethylene glycol, a diethylene glycol, triethylene glycol, 
low-grade alkylene glycol [, such as propylene glycol, ]; -- ethylene glycol methyl (or ethyl -) propyl, the butyl ether, 
and diethylene-glycol methyl (or ethyl -) propyl, the butyl ether, and triethylene glycol methyl (or ethyl -) propyl, the 
butyl ether, and propylene glycol methyl (or ethyl — ) propyl, the butyl ether, and dipropylene glycol methyl (or ethyl — 
) propyl, the butyl ether, and tripropylene glycol methyl (or ethyl -) The low-grade alkyl ether of alkylene glycol, such 
as propyl and the butyl ether, A polyethylene glycol, Polyalkylene glycols, such as a polypropylene glycol, and these 
monochrome, That with which 1 of the hydroxyl group represented by the dialkyl ether or two pieces were 
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embellished; a glycerol, thiodiethylene glycol, a sulfolane, a N-methyl-2-pyrrolidone, 2-pyrrolidone, l,3-dimethyl-2- 
imidazolidinone, etc. are mentioned. The content to the ink whole quantity of these aquosity media usually has 0-50 
desirable % of the weight. 

[0020] Moreover, in the case of water color ink, die water which is a principal component has 30 - 95% of the weight 
of the desirable range to all ink weight. Furthermore, it is possible to add polyvinyl alcohol, a cellulose system 
compound, sodium alginate, pH regulator, a fluorescent brightener, an antifungal agent, etc. as a blinding inhibitor if 
needed as a urea, its derivative, a dispersant, a surface active agent, and a viscosity controlling agent as a constituent of 
ink. 

[0021] in addition — although the chromaticity of the above-mentioned ink is based also on the color concentration of 
the ink mentioned later — a record medium — receiving — monochrome — per [ an unit area (1 square m) ] — whenever 
[ perceived color / of the record object when driving in about 2-40 cc and dyeing ], characteristic a* and b* set in the 
hue range [CEE1976 (L*, a*^ b*) space],*and mean the above mentioned. 

[0022] Although mere is no large color of the color reproduction range as practical use more than this as an upper limit 
about the upper limit minimum of the color reproduction range of each color and colors various by mixing of these 
three colors are fundamentally reproduced about the three primary colors of yellow, a Magenta, and cyanogen as a 
miTirrrnim Color reproduction range sufficient as color reproduction range which is made to carry out color mixture of 
the two or more colors, and is obtained in the ink of the color reproduction range hot more than this is not obtained. 
[0023] Furthermore, since it has adopted as a color which is hard to express by the three primary colors of yellow, a 
Magenta, and cyanogen about blue, violet, Orange, red, and Green, the semantics [ be / a chromaticity and saturation / 
below the above-mentioned range ] using these special features will be lost Moreover, about black, unless it is the 
above-mentioned color reproduction range, it is not recognized as "black." 

[0024] Although various colors were examined about a color [ as / whose hue range at the time of ma k ing a color fix 
on a record medium is within the limits of the above ] about correlation of the tint of ink, and the class of 
acidity/reactive dye when explained again For' example, although a*^20-20 and about b*=50-100 are usually required 
for the tint as monochrome with yellow, in the range, from reactive dye, I hear mat the direction of acid dye has high 
light fastness-proot and there is. 

[0025] Moreover, it is the same also about black, a Magenta, and cyanogen, and in the above hue range needed as 
monochrome, light fastness-proof of black is [ the way of acid dye ] high, and light fastness-proof is more expensive 
[ reactive dye ink ] about a Magenta and cyanogen. ". 
[0026] Although there is no difference greatly about blue and violet here, the way of violet compares bluejhe^yalue of 
b* is more large and it comes out from yellow, and for a certain reason, the acid dye of light fastness-proof is better, 
and blue rather excels [ way / of reactive dye ] in light fastness-proof by the cyanogen twist 

[0027} Similarly,, although there is no great difference also about Orange and red, acid dye is better for light fastness- 
proof* red comes out from a Magenta and the way of reactive dye is it comes out of Orange from yellow more, and 
excellent [ for a certain reason ] in light fastness-proof for a certain reason. 

[0028] Although what [ which ] is conventionally well-known may be used as the ink jet record approach used by this 
invention, and equipment, the heat energy corresponding to the indoor ink of a recording head for a record signal is 
given, and the approach and equipment which are made to generate a drop with this heat energy are mentioned, for 
example. Or the approach and equipment which make a drop breathe out using vibration of a piezo-electric element 
are also usable. 

[0029] Of course, if the record medium used by mis invention is cloth which makes unnecessary after treatment, such 
as a regular paper, coat paper or coloring, and removal of excessive ink, it is possible also with cloth. Furthermore, it 
is the sheet of the vinyl chloride by which turned paper and cloth the base material up preferably, and the l amina ting 
was carried out to the order of a vinyl chloride layer, urethane or an acrylic layer, and an ink absorbing layer, and one 
of the purposes of this invention is realized by recording an image by the above-mentioned ink jet record approach on 
this sheet As for the ink recorded by this invention approach to such a record medium, it is desirable to give the 
desiccation process of a color. Although this desiccation approach is based also on the configuration of an ink 
absorbing layer, it is about 10 minutes in the desiccation at a heater, blasting of the warm air from an ink absorbing 
layer, etc. 

[0030] It is possible to prepare the overcoat layer for protecting an image, after recording a desired image on the more 
desirable above-mentioned sheet to the record object obtained as mentioned above. Furthermore, the above-mentioned 
overcoat layer is a transparent acrylic resin layer, and it is also possible to protect penetrating the image obtained by 
ink jet record, and to perform uneven processing (the so-called embossing) from on this overcoat layer if needed. 
[003 1 ] Furthermore, the light fastness-proof of an image can be raised more by making this overcoat layer add an 
ultraviolet ray absorbent As this ultraviolet ray absorbent, organic compounds, such as inorganic compounds, such as 
cerium oxide, a salicylic-acid system absorbent, a benzophenone system absorbent, a benzotriazol system absorbent, 
and a cyanoacrylate system absorbent, are used, for example. The record object of this invention is obtained by 
performing after treatment of ink jet record and a record medium by such approach, 

[0032] Next, the rough configuration of an example of the ink jet recording device used by this invention is explained. 
Of course, it is also possible to add modification on what kind of configuration with which the equipment which can 
apply this invention is not limited to the following configurations, and this contractor is easily considered to be, or a 
component 

[0033] Drawing 1 is the typical sectional side elevation showing the outline configuration of a recordrngdevic^ Here, 
it is a record medium like the above, one in drawing is ****(ed), is ****(ed) according to rot ation of a J j l|1 3Ey after 
being substantially conveyed horizontally through Laura Nakama 13 and 15 by the conveyan£|^SB|rafflfflfrepared in 



http://www4.ipdl.jpo.go jp/cgi-bin/tran_web_cgi_ejje 



25/03/2004 



the part which counters ^ggafflBtffijg^gS ia0Ofc fa rolled round through the delivery roller 17 and Laura Nakama 19, 
and is rolled round by the^^^^f^ 

[0034] On the profile andthe conveyance direction of a record medium 1, the conveyance section 100 spreads ****** 
RUTO 130 by suitable tension in the predetermined range so that it may regulate the recording surface-ed of a record 
medium evenly oh the occasion of the conveyance belt 130 of an endless belt gestalt around which the conveyance 
rollers 1 10 and 120 formed in the upstream and the downstream of the printer section 1000 were wound among these 
rollers, and record by the printer section 1000, and it has the platen roller 140 of the pair which prepared surface 
smoothness that it should improve. 

[0035] Here, as a metal thing which was indicated by JP,5-212851,A with the equipment of this drawing is used for the 
conveyance belt 130, and it is expanded partially and shows in drawing 1 , the adhesive layer (sheet) 133 is formed in 
that front face. And a record medium 1 is pasted up on tijie^conveyance belt 130 through an adhesive layer 133 with an 
attachment roller, and the surface smoothness at the time of record is secured. 

[0036] Although ink is given by the printer section 1000 in die field between platen rollers 140, the record medium 1 
conveyed where surface smoothness is secured such exfoliates from the conveyance belt 130 thru/or a glue line 133 in 
the part of the conveyance roller 1 20 and it is rolled round with the rolling-up roller 2 1 , desiccation processing is 
performed to the middle by die drying heater 600. In addition, a gestalt can choose suitably what sprays warm air to a 
record medium 1 as a drying heater 600, the things which irradiate infrared radiation, or those concomitant use. 
,[0037] Drawing 2 is the perspective view showing typically the printer section 1000 and the conveyance system of a 
record medium 1, and explains the configuration of the printer section 1000 using this drawing 2 and drawing 1 . First, 
in drawing 1 and drawing 2 , the printer section 1000 has the carriage 1010 scanned by a different direction S from the 
conveyance direction (the direction of vertical scanning) f of a record medium 1, for example, the cross direction of 
the record medium 1 which intersects perpendicularly in the conveyance direction f. 1020 is a support rail which 
extends in the direction (main scanning direction) of S, supports the slider 1012 which fixed on carriage 1010, and is 
supporting the slide rail 1022 to guide. 1 030 is a motor which makes a driving source to perform horizontal scanning 
of carriage 1010, and the driving force is transmitted to carriage 1010 through the belt 1032 with which carriage 1010 
was fixed, and other proper driving mechanisms. 

[0038] Carriage 1010 makes 1 set what held two or more steps of print heads 1 100 which come to arrange the nozzle 
which carries out the regurgitation of much ink in the predetermined direction (in this case, the conveyance direction f) 
in the different direction (in this case, the main scanning direction S) from the above-mentioned predetermined 
direction, and holds two steps of groups of this print head in the conveyance direction in this case. 
[0039] Corresponding to the ink which differs in a color, plurality is prepared in the print head .1 100 of each class as 1 
set, and it makes a color-print possible by this. Although the number in 1 set of the color and print head which are used 
can be suitably chosen according to the image which it is going to form on a record medium 1, it can make a lot the „-. 
yellow (Y) which is the three primary colors of printing, a Magenta (M) and cyanogen (C), or the thing that added 
black (Bk) to this further, for example. Or it can replace with them or, in addition to a group, an expression can use 
impossible or the difficult special features (metal colors, such as gold and silver, skillful red, blue, etc.) by the three 
primary colors with them. Or even if it is the same color, you may make it use the light color ink in which 
concentration differs. . * 

[0040] In this case, every 1 set of two steps of groups of the print head 1 100 arranged to the main scanning direction S 
are provided in the conveyance direction as shown in drawing 1 . [ two or more ] According to the image which it is 
going to record, the whole stage, the color of the ink which the print head of each stage uses, the arrangement number, 
location sequence, etc. may be good also as the same, and may be changed. Moreover, can record again by the print 
head of the next step, a record section is made to share to the field recorded by horizontal scanning of the lststep of 
print head (it may record by the print head of each stage by piling up what performs complementary infanticide 
record), and a high-speed print can be performed. Furthermore, the number of stages of a print head is good also as not 
only two steps but one step, or three steps or more. 

[0041] In these drawings, the bubble jet head which becomes proposal of Canon, Inc. with the heater element which 
generates the heat energy which makes ink produce film boiling as energy used in order to carry out the regurgitation 
of ah ink jet head, for example, the ink, as a print head 1 100 is used. And where die ink delivery as an ink grant 
component is made into facing down to the record medium 1 conveyed horizontally substantially by the conveyance 
section 1 00, it uses, with the water head difference between each delivery is abolished, and while equalizing 
regurgitation conditions and making good image formation possible, uniform recovery to all regurgitation RO is made 
possible. 

[0042] The flexible cable 1110 formed in each print head 1 100 that migration of carriage 1010 should be followed is 
connected, and transfer of various signals, such as a head driving signal and a head condition signal, is performed 
between non-illustrated control means. Moreover, ink is supplied through a flexible tube 1 120 from the ink supply 
system 1130 which held each color ink to the print head 1 1 00. 

[0043] Drawing 3 is the perspective view having shown the supply system of the ink in this example typically. The ink 
supply system 1 130 consists of two lines. Namely, in the 1st network, the 1st ink supply tube 1 120 joined to 1 set of 
1st ink storage tanks 1 131 is connected [ be / it / under / of a flexible tube 1110/ passing ] with the head joint 1 150, 
and the 2nd ink supply tube 1 121 similarly joined to the 2nd ink storage tank 1 132 is connected [ be / it / under / of a 
flexible tube 1110/ passing ] with the head joint 1 150 in the 2nd network. Here, the ink supply tubes 1 120 and 1121 
form the circulation path which consists of ink supply tube 1 120a of an outward trip, 11.21a, and ink supply tubes 
1 120b and 1 121b of a return trip, respectively. . 

[0044] Moreover, the ink storage tanks 1131 and 1 132 mentioned above have the non-illustrated booster pump, 
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respectively, and the ink in a tank is pressurized by this booster pump, and circulates through the inside of a print head 
1 100 through the ink supply tubes 1 120a and 1 121a of the outward trip of drawing 3 , and they return to the ink 
storage tanks 1131 and 1 132 through the ink supply tubes 1120b and 1121b of a return trip. 
[0045] Furthermore, recovery operation of a head can also be performed by being re-filled up with ink in the ink 
supply tube 1120 and 1121, and circulating ink in a head, and making what [ 1/] of the ink at this time flow out of a 
nozzle by this booster pump. Here, two or more each of the ink storage tanks 1131 and 1 132 is prepared corresponding 
to the ink which differs in a color, and makes a color-print possible by this. 

[0046] Although the number of the ink storage tank of each class can be suitably chosen according to the image^which 
it is going to form on a record medium 1, it can be made into the yellow (Y) which is the three primary colors of 
printing, a Magenta (M) and cyanogen (C), or the thing that added black (Bk) to this further, for example. Or it can 
replace, with them or an expression can use impossible or the difficult special features (metal colors, such as gold and 
silver, skillful red, blue, etc.) by the three primary colors with them. Or even if it is the same color, you may make it 
use two or more ink corresponding to concentration. The head joint 1 150 consists of the 2nd 1 set of head joints 1 152 
and joint covering 11 60 shown with the 1st 1 set of head joints 115.1 and broken line which were shown in the 
continuous-line section of drawing 3 . 

[0047] Next, the rough configuration of the head used in the above-mentioned equipment is explained, referring to 
drawing 4 . Drawing 4 is a cross-section perspective view for explaining the rough configuration of the ink jet head 
carried in the ink jet recording apparatus used for this invention. 

[0048] In this drawing, atopplate71 and substrates 72 overlap and a print head is constituted A top plate 71 has the 
feed hopper 75 for supplying two or more slots 73 used as the nozzle for letting ink pass, the slot 74 used as the 
common liquid room which was open for free passage into these slots, and this common liquid room HFTNKU. On the 
other hand, the electrode 77 with which a substrate 72 supplies power to the electric thermal-conversion object 76 and 
each electric thermal-conversion object corresponding to each nozzle is formed in one by the membrane formation 
technique. Two or more deliveries (orifice) 78 for such a top plate 71 and a substrate 72 being put together, and 
carrying out the regurgitation of the ink are formed. 

[0049] like the ink droplet formation fault of the above-mentioned Bubble Jet held by the above-mentioned print head 
here — ******** — it explains briefly. First, if an exoergic resistor (heater) reaches predetermined temperature, film air 
bubbles which cover a heater side will arise. The internal pressure of these air bubbles is very high, and extrudes the 
ink in a nozzle. Ink moves toward the common liquid interior of a room located outside a nozzle in that opposite - 
direction with the inertia! force by this knockout If migration of ink progresses, the internal pressure of air bubbles . 
will become negative pressure, and passage resistance is also added and the rate of the ink inside a nozzle becomes 
slow. From nozzle opening (orifice), since it is quick compared with the interior of a nozzle, the vena contracta 
produces and dropf separation and J-izes the ink by which the outside HE regurgitation was carried out in the balance 
of inertial force, and passage resistance, contraction of air bubbles and ink surface tension. And ink is supplied by 
capillary force from a common liquid room in a nozzle at contraction and coincidence of air bubbles, and it wafts for 
the following pulse. 

[0050] Thus, since the print head (henceforth an ink jet head) using the electric thermal-conversion component as an 
energy generation means (henceforth an energy generation component) can generate air bubbles in the ink of a liquid 
route in correspondence of one to one with a drive electric pulse signal and can make growth and contraction of air 
bubbles perform instancy and appropriately, it can attain the expulsion of an ink droplet which was excellent in 
especially responsibility. Moreover, miniaturization of a print head is also easy, and technical **** and the 
improvement in dependability in the latest semi-conductor field can utilize the advantage of remarkable IC technique 
or a macro processing technique more than enough, high-density-assernbly-izing is easy, and it is advantageous from a 
manufacturing cost being low. 

[005 1] As conditions from which especially the ink of this invention is used and the high record approach of especially 
effectiveness is acquired, the conditions 10 - 200pl and whose amounts of ink placing are recording density 300 - 
600dpi and whose discharged liquid drops are two to 40 nl/mm 2 and 1.5-10kHz or more of drive frequencies, and the 
head temperature of 35-60 degrees C are desirable. 

[0052] In addition, in case a recording head 1 100 returns to a home position by record termination etc. in the above- 
mentioned configuration, although it has evacuated from the moving trucking of a recording head 1 100, the elastic 
blade which is not illustrated has projected the cap which is not illustrated near the head home position in moving 
trucking. Consequently, wiping of the delivery side of a recording head 1 100 is carried out by the elastic blade. In 
addition, when a cap performs capping in contact with a regurgitation side after a halt of a recording head 1 100, a cap 
moves so that it may project in the moving trucking of a recording head. 

[0053] When a recording head 1 100 moves to a home position from a recording start location, a cap and a blade are in 
the same location as the location at the time of wiping mentioned above. Consequently, in this migration, wiping of the 
delivery side of a recording head 1 100 is carried out Migration at the home position of an above-mentioned recording 
head moves to the home position which adjoined the record section at the predetermined spacing, not only the time of 
record termination and regurgitation recovery but while moving in a record section for record of a recording head, and 
the above-mentioned wiping is performed with this migration. 
[0054] 

[Example] Next, an example and the example of a comparison are given and this invention is explained still more 
concretely. 

Although recorded on the sheet (a vinyl chloride sheet is called below) of a vinyl chloride using the ink jet recording 
apparatus and ink jet head which were shown in the example and the example drawing of a comparison, the example is 
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shown below, the component (here - yellow -) of the ink used for the manufacture approach of (1) vinyl-chloride 
sheet, and (2) records in order as detailed explanation About formation of the ink jet recording device for forming an 
image in (3) vinyl-chloride sheet using six colors of a Magenta, cyanogen, black, blue, and red, and an evaluation 
image (4) After treatment, such as formation of the overcoat layer after forming an image in a vinyl chloride sheet, is 
explained more to a detail Moreover, since evaluation for finally checking the effectiveness of this invention is 
performed, the (5) evaluation approach is described. Here, since the class of ink is changed as an example of a 
comparison and light fastness-proof is evaluated, the part of (2) describes the used ink to coincidence. 
[0055] (1) In order to carry out the coat of the vinyl-chloride-resin fil™ with a thickness of 150 micrometers here, to 
raise reinforcement only with a vinyl chloride sheet on it since it is soft, and to improve appearance on the paper of the 
explanation arbitration about the lamination of a vinyl chloride sheet, and its process, or the base material of cloth (if it 
is the usual chlorination vinyl sheet about several lOjmicrometers), the coat of the urethane resin was carried out to the 
thickness of 20 micrometers, and the ink absorbing layer was applied on urethane resin at 10-micrometer thickness. 
What an ink absorbing layer is a layer which has porosity, for example, added the macromolecule binder to 
absorptivity resin is used. 

[0056] (2) Preparation of the explanation ink of the ink for ink jet record in this invention was performed as follows. In 
addition, each weight of ink is the 100 sections. The presentation of reactive dye ink (a Magenta, cyanogen, blue, and 
red) is as follows. 

- Reactive dye The ten sections - thiodiglycol The 40 sections - water The **** colors for 50 sections are the 
MagentarCL reactive red 24, the cyanogen.d. reactive blue 220, the blue:C.I. reactive blue 15* and the redid, 
reactive red 266. 

[0057] The presentation of acid-dye ink (yellow and black) is as follows. 

- Acid<iye The ten sections - diethylene glycol The 40 sections - water The **** colors for 50 sections are the 
yellow:C J. acid yellow 1 10 and the blaclcC.1. acid blade 26. 

[0058] Although evaluation explained later was performed to coincidence by what created the record object in reactive 
dye ink altogether as an example of a comparison, and (the example 1 of a comparison) and the thing (example 2 of a 
comparison) which created the record object in acid-dye ink altogether, the ink used for this example of a comparison 
is also explained here. In addition to the above, as reactive dye ink, it created like the above-mentioned reactive dye 
ink using the yellowiCJ. reactive yellow 95 and the blackiCI. reactive black 39. In addition to the above, as acid-dye 
ink, it created like the above-mentioned acid-dye ink using the Magenta:C.I. acid red 266, the cyanogemC.I. acid blue 
9, the blue:C.I. acid blue 90, and the xeckCL acid red 27. 

[0059] (3) Since explanation of an ink jet recording device used what was illustrated, and the same thing, omit 
explanation here. In order for mis equipment to estimate light fastness-proof; the image of the maximum density (it is 
each pixel full regurgitation at a maximum output consistency) of each color was formed with the uniform patch for 
evaluation. 

£0060] (4) To me record object pass the formation above-mentioned process of after treatment and an overcoat layer, 
me desiccation process sprayed about 80-degree C warm air from the record medium which formed the image at the 1 - 
5m [/second ] wind speed, and passed the heater about 70-degree C plate top for the record medium further after that 
(therefore, the heating surface by 'die heater plate turns into a field of the opposite side with the image formation of a 
.record medium.). Bom heated only the time amount to which a record medium passes through the inside of an air flow, 
or the time amount which passes through a heater plate top at image formation speed. 

[0061] Then, the ink absorbing layer of the obtained record object, as a result an overcoat layer with me role from 
which the image itself is protected are formed as follows. The overcoat layer needed the transparent thing and used 
acrylic resin as a binder so mat the formed image might penetrate. 0.5 weight section addition of the cerium oxide was 
carried out as an ultraviolet ray absorbent here, it checked that it was extent which does not spoil transparency, and the 
coat was carried out to 10-micrometer thickness on the record object Furthermore, according to the design needed, 
embossing etc. is performed on this overcoat layer, and although it is also possible to give aesthetic property, in order 
to evaluate the following light fastness-proof, surface embossing is not performed here. 

[0062] (5) The record object which is beyond evaluation of a record object, and was made and obtained had the tint as 
follows before a trial. 
[Table i} 





a* 


b* 




5.5 


80.3 




60.2 


4.8 




-30.1 


-36.7 




-6.0 


-2.4 




61.4 


41.3 


://!/- 


14.1 


-38.8 



[0063] It is related with the light fastness-proof of this record object, and is JIS. B Using the xenon arc lamp type 
lightfastness testing machine specified by 7754, continuous irradiation is performed for xenon arc lamp light to a 
sample for 20 hours, and a judgment is JIS. L Ligjit fastness [ say / that the gray scale for change in color specified by 
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0804 perform ]-proof was tested, a judgment — 5th class = — since he almost has no change — 1st class. = — although it 
was almost fading, in the image sample in this invention, the judgment of light fastness-proof was the 4th about class 
also in which color, and was level without a real use top problem. 

[0064] On the other hand, about the light fastness-proof of the record object of the examples 1 and 2 of a comparison, 
especially fading [ of yellow ] did not bear use violently (judgment = the l-2nd class) in the example 1 of a 
comparison. Moreover, in the example 2 of a comparison, a Magenta's especially fading was that to which use is not 
borne here violently (judgment = the l-2nd class). , 
[0065] 

[Effect of the Invention] As above, according to this invention, prescribe the chromaticity of the ink of each color, and 
saturation that sufficient color reproduction range is obtained as ink used for ink jet record, and it sets in each color 
reproduction range.. It carries out considering as. acid dye about yellow and black as ink with more high light fastness- 
proof; and considering as reactive dye about a Magenta and cyanogen etc. Since ink excellent in light fastness-proof is 
used together and each weak color of robustness was complemented in reaction ink and acid ink By creating a record 
object, ** can be borne not to mention the color reproduction of an initial image by excelling in hght fastness-proof 
also at prolonged neglect and use on the outdoors using such ink, and the ink jet image which can maintain saturation 
can be offered. While having the light fastness-proof which was excellent in the record medium with being used 
[ much ] outdoors especially like [ in this invention ] the sheet of a vinyl chloride forming a color picture, the 
effectiveness that the saturation of an image is maintained over a long period of time is acquired. 



[Translation done.] 
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